caused significant increases in grass production for several months to several years at three locations in Texas, depending upon the degree of brush control obtained. Native grasses usually tolerated picloram, 2-chloro-4-(ethylamino)-6-(uopropylamino)-i-triazine (atrazine), 2<hloro-4,6-bis(ethylamino)-*-triaune (simazine) and (2,4-dichIorophenoxy)acetic acid (2,4-D) as granules and sprays at rates up to 2 lb./acre without reduction in yield on pasturelands at three loca tions in Texas.
The influence of herbicides on forage production is of major con cern on pasture and rangelands, especially after applications of high rates for brush control. Barrons (1969) reviewed the ecological bene fits of herbicide usage on range and pasturelands and indicated that many areas in the world are covered with unpalatable or poisonous plants that could be controlled to create improved grasslands. There fore, increasing herbage production while controlling brush and many unpalatable or poisonous plants would increase the value of the treated area. Research is needed to show these herbage increases follow ing herbicide sprays.
The comprehensive studies of Klingman and McCarty (1958) Experiments in the Missouri Ozarks by Ehrenreich and Buttery (1960) indicated herbage production was increased 40 to 60 times on plots where hardwood tree compe tition was reduced by herbicides or a combination of girdling overstory trees and spring burning. Reseeding following control of hardwoods with tall fescue (Festuca arundinacea Schreb.) was recommended for improving herbage quality. Bentley (1967) reported that con version of chaparral to grass in Cali fornia was least expensive with 2,4-D and 2,4,5-T, although some species were resistant and required several applications. However, the most difficult phase of the con version process was establishment of perennial grasses.
In Texas, although reseeding may be desirable in some areas, de sirable native species do produce an excellent grass cover after brush control with herbicides. In north west Texas, Fisher et al. (1959) showed over a 10-year period, an nual acre-gains of 18 percent with yearling steers on pastures treated with 2,4,5-T, compared to pastures infested with honey mesquite (Prosopis juliflora (Swartz) DC. var. glandulosa (Torr.) Cockerell). Pas tures were moderately stocked at 6.5 acres/head for 156 days (May 1 to October 3). This increase was valued at $1.00/acre/year at that time. Robison and Fisher (1968) showed increases of 5 times more forage per acre on sprayed than on unsprayed areas infested with sand shinnery oak (Quercus havardii Rydb.). Arnold and Santelmann (1966) Meyer et al. (1969) showed that fall and spring applications of picloram increased the production of peren nial native grasses and reduced pe rennial and annual forb production by the next summer.
However, total production of vegetation was similar to the untreated areas, re gardless of treatment. Hoffman (1966) The A horizon was a gray fine sandy loam to a depth of 5 to 10 inches. The dark, heavy clay of the B horizon caused a perched water table in rainy season, but the C horizon gave excessive subdrainage. Consequently, the soil had characteristics of both a wet and dry soil.
Brush Control
We applied herbicides as sprays to plots in a randomized block design with two or three replica tions per treatment at Victoria, Llano and Carlos, Texas. Plots were either 20-or 22-ft wide and 100-or 200-ft long. We applied herbicides with a truck or tractor sprayer in 10 gallons spray per acre, except bromacil which was applied in 20 gallons per acre. We applied granules and sprays of 2-chloro-4-(ethyIamino)-6-(isopropylamino)-£-triazine (atrazine), 2-chloro-4,6-bis( ethylamine )-j-triazine (simazine) and the potassium salt of picloram to triplicate, 10 by 30 ft plots. All herbicides were ap plied at Vi, 1 and 2 lb./acre and were compared with equal rates of 2,4-D sprays for weed control in native pastures. Sprays were ap plied at 20 gallons/acre with a hand sprayer. Granules were broadcast by hand. Plots were usually clipped for forage yields at the end of each growing season in which the treat ments were made, similar to that described in the previous section. (Table 2) . Grasses and forbs arising, apparently from seed, were on plots where originally vegetation was killed by treatment with bromacil and isocil in August These studies indicate that in sub-humid areas, where high rates of herbicides are needed to control brush, substantial increases in grass production may occur shortly after treatment.
Results and Discussion
Long-term effects of herbicides used at high rates at Carlos, Texas, in 1964 and 1965 , that initially killed all brush, arc presented in Table 4 . Close mowing of the plots in early April to clean off debris, grazing in May, and low rainfall in mid-summer reduced grass pro duction in all plots.
However, treated plots usually produced about twice as much forage as in the untreated plots. Herbicide rates reported in Table 4 exceed rates normally used in brush control by 4 to 8 times.
Herbicides sprayed at three dates at Marble Falls, Texas, indicate significant increases in grass pro duction following effective whitebrush control (Table 5) Table 1 .
Picloram was not usually detected in soils to a depth of 2-to 3-ft at Carlos, Victoria, and Llano at rates up to 8, 8, and 4 lb./acre, respec tively, 1 year after treatment, using bioassay and gas chromatographic detection procedures (Bovey and Scifres, 1971) . Apparently disap pearance and dilution of the herbi cides in the soil by rainfall was rapid enough to allow grass re covery. 2Values followed by the same letter do not differ at the .05 level of significance. sIsooctyl ester. 
